Objectives: To determine the impact of consensus conferences on the frequency of discrepant cases in a surgical pathology practice.
Results: Absolute agreement rate increased from 91.2% in the first month to 98.2% in the final month. Chancecorrected agreement increased from 0.80 in the first month to 0.97 in the final month.
Conclusions:
The consensus conference technique appears to be a useful method to reduce intradepartmental diagnostic discrepancies. Both absolute and chance-corrected agreement are improved by using consensus conferences.
Quality assurance with the aim of error reduction is an important component in the oversight of anatomic pathology practices. The College of American Pathologists and the Association of Directors of Anatomic and Surgical Pathology have issued a guideline for interpretive diagnostic error reduction in surgical pathology and cytology. 1 This guideline includes the following recommendations: (1) review of pathology cases should be performed to detect disagreements and potential interpretive errors, (2) anatomic pathologists should perform case reviews in a timely manner to have a positive impact on patient care, (3) anatomic pathologists should document case review procedures that are relevant to their clinical practice setting, and (4) anatomic pathologists should continuously monitor and document the results of case reviews. This guideline did not specifically recommend the type or format of case reviews to be performed. 1 Potential forms of case review have included random 10% review of all cases, tissue-focused case reviews, correlation of all cases sent out for expert second opinion with original in-house opinion, and unsolicited case reviews by a second medical care facility to which the patient was referred for treatment. In a recent study, Layfield 2 compared the percentages of diagnostic errors identified by the above methods. He found that tissue-focused reviews and correlation of outside expert review with initial internal diagnosis revealed the highest discrepancy rates. The recognition of diagnostic errors from these review procedures require actions aimed at reducing the occurrence of future errors.
The guideline developed by the College of American Pathologists and the Association of Directors of Anatomic and Surgical Pathology proffered the expert consensus opinion that if pathology case reviews showed poor agreement within a defined area, anatomic pathologists should take steps to improve agreement. 1 These experts concluded that quality of evidence was low regarding the best methods to improve agreement in areas for which agreement is poor. 1 They recognized that causes for poor agreement within and among anatomic pathology groups are variable. Such variability could be due to the inherently higher interobserver variation among certain diagnostic categories than others. In their review of the literatures, the j scores were relatively low for biopsy specimens of the esophagus, prostate, and uterus. 1 Other authors have shown that rates of disagreement depend on the source and type of tissue examined, [3] [4] [5] [6] the type of diagnosis, 6 the use of immunohistochemistry, 6 the number of slides examined, 6 and whether more than one pathologist reviewed the material. 6 Nakhleh et al 1 concluded that pathology diagnoses are dynamic and terminology changes potentially result in different diagnostic terms for the same entity. They proposed that when poor interobserver agreement is discovered within a pathology practice, members of the practice should use specific improvement methods to increase overall consensus. Included in their recommendation was the use of consensus conferences and calibration slide sets as methods for improving diagnostic agreement. Other techniques include attendance at webinars and regional and national conferences covering topics with high diagnostic disagreement. In a 3-month period (July 2013 to September 2013) at the University of Missouri, an unacceptable diagnostic disagreement rate of 12% was detected for discrepancies greater than 1 grade in the diagnosis of cervical dysplasia. The quality assurance officer instituted the consensus conference method to improve diagnostic agreement in the interpretation of cervical biopsy and curettage specimens. This article describes the results of that consensus conference procedure for quality improvement.
Materials and Methods
The present study was approved by the institutional review board (IRB) in accord with the ethical standards established by the institution in which the experiments were performed and in accord with the Helsinki Declaration of 1975. Between September 1, 2014, and September 30, 2015, all cervical biopsy and curettage specimens underwent weekly consensus conference review. The conference was attended by the members of the surgical pathology service with an average of six pathologists attending each conference. In total, 696 specimens underwent review. The opinion of each reviewer was recorded before the case was discussed. Percentage agreement was calculated for each meeting and plotted for each month over the 13-month period.
The interrater agreement and agreement with the consensus diagnosis were assessed. For interrater agreement, both absolute agreement (number of concordant diagnoses divided by the total number of comparisons) and chancecorrected agreement (j statistic) were calculated. All calculations were performed using Stata 14 (StataCorp, College Station, TX). j was calculated using the kapci routine in Stata. The consensus diagnosis was discerned by determining the most frequent diagnosis for each case. This was justified because most scores were concordant within a given case. For each case, diagnoses provided by the raters were compared with the consensus diagnosis. Most cases had six raters; however, some raters did not provide diagnoses for some cases. In period 1 (September 2014), 17 cases had three raters and 43 cases had six raters. Three raters generated three comparisons and six raters generated 15 comparisons. Thus, there were a total of 696 comparisons in period 1 (3 Â 17 þ 43 Â 15). Similarly, the raters provided 309 diagnoses (17 Â 3 þ 43 Â 6) for period 1. The number of comparisons and diagnoses for period 2 (September 2015) were calculated similarly.
Results
Percent agreement between observers varied over time for the consensus conferences Figure 1 . Figure 1 shows the percentage of cases per month with any discrepancy and with clinically significant discrepancies. The percentage of discrepancies fell as additional correlation conferences were held. The highest percentage of discrepant diagnoses occurred in the first month of conferences. Total percentage of discrepancies in September 2014 was 31%, with clinically significant discrepancies occurring in 6% of cases. While there was not a smooth and continuous decrease in the percentage of cases with discrepancies, the percentage of discrepant cases in the last month of the study (September 2015) was approximately one-third of the percentage seen in the first month of the study (2% vs 6% for clinically significant discrepancies and 8% vs 31% for total discrepancies). Most important, the percentage of discrepant cases fell most dramatically in the clinically significant category.
The absolute agreement rate increased from 91.2% in period 1 (September 2014) to 98.4% in period 2 (September 2015) Table 1 . This increase was statistically significant (z ¼ -7.63, P < .001). All raters agreed in 45 (75%) of 60 cases in period 1, and all raters agreed in 85 (96%) of 89 cases in period 2. The chance-corrected agreement increased from 0.80 in period 1 to 0.97 in period 2 (t 130 ¼ -3.47, P < .001). Concordance rates (relative to the consensus diagnosis) increased from 93.9% in period 1 to 99.0% in period 2 Table 2 . The increase in diagnostic concordance was statistically significant (2 ¼ -4.22, P < .001).
Discussion

The College of American Pathologists and the Association of Directors of Anatomic and Surgical
Pathology have recommended review of pathology cases to detect disagreements and potential interpretive errors. 1 When such disagreements or interpretive errors are detected by case review, steps should be taken to improve agreement. 1 The precise steps were not specifically recommended, but consensus conference and calibration slide sets were suggested as possible mechanisms for improving diagnostic consensus. In a yearlong case review previously reported, Layfield 2 found a significant number of gynecologic cases in which sufficient diagnostic disagreement had occurred.
Following this finding, all cervical biopsy and endocervical curettage specimens were reviewed in a weekly consensus conference attended by members of the section of surgical pathology at the University of Missouri.
Diagnostic disagreement occurring during consensus evaluation was categorized as clinically significant or not. Clinically significant disagreement included those cases in which the degree of dysplasia diagnosed varied by two or more levels (ie, no evidence of dysplasia vs cervical intraepithelial neoplasia [CIN] II or CIN I vs CIN III). During the first month, total diagnostic disagreement represented 31% of cases, and clinically significant disagreement represented 6% of cases. Over the following year, diagnostic disagreement fell in frequency but in an irregular fashion Figure 1 . In the last month of the study, total disagreement represented 8% of cases and clinically significant disagreement represented 2% of cases. The fall in percentage of diagnostic disagreement did not trend uniformly down as some months in the middle of the study had significantly fewer errors than the last month of the study Figure 1 . We chose a relatively common specimen type to study the impact of consensus conferences on diagnostic agreement because improved agreement for common specimens known to be associated with significant interobserver disagreement would have the greatest impact on overall intradepartmental agreement. Our study did not investigate the impact the consensus conference approach would have on interobserver agreement for rare types of specimens since such cases are rare and improved agreement for these types of specimens would have relatively little impact on overall diagnostic agreement for a group of pathologists.
Our study investigated changes over time in diagnostic agreement, not true diagnostic accuracy. We did not specifically perform an outcomes analysis (correlation of consensus diagnosis with subsequent histologic specimens and clinical follow-up), but our standard review of prior material with current specimens did show an improved correlation between cervical biopsy diagnoses and subsequent findings in cone biopsy and loop electrosurgical excision procedure (LEEP) specimens. These results will be the subject of another study. This improved correlation between initial biopsy and subsequent LEEP specimens suggests an improvement in true diagnostic accuracy. In our consensus conference study, it was possible that one or more very opinionated participants could unduly influence the consensus diagnoses. While we have no specific data regarding this possibility, our limited data from correlation studies argue against this possibility.
Renshaw and Gould 7 demonstrated improved diagnostic agreement between two periods. The reasons for this improved agreement appeared multifactorial, including increased utilization of immunohistochemistry, increased review by two or more pathologists, increased interlaboratory consultations, and an increased number of "easier" cases. 7 These factors did not appear to play a role in our observations in that the type of cases did not change, nor did the use of immunohistochemistry or outside "expert" consultation. Both at the initiation and during the course of the study, all cases were reviewed by two pathologists, but the "sign-out" diagnoses were not known to the pathologists at the consensus conference before their opinions were given. When comparing the first month with the last month of the study, absolute agreement rate increased from 91.2% to 98.4%, a statistically significant improvement in diagnostic agreement (P < .001). Concordance relative to the consensus diagnostic also increased from 93.9% to 99.0%. From the data, it is clear that a program of consensus conferences can improve diagnostic agreement substantially. However, such agreement does not necessarily imply improved diagnostic accuracy as it corresponds to biologic behavior. A group improving its internal diagnostic agreement does not necessarily mean more accurate diagnosis or improved agreement with an outside expert. Further studies will be necessary to determine if increased group consensus corresponds to true improved diagnostic accuracy.
